of SEQ ID N0:2, SEQ ID N0:4, SEQ ID N0:6, SEQ ID N0:8, SEQ ID NO:10, SEQ ID 
NO: 12, SEQ ID NO:59, or SEQ ID N0:61, and has relatively few amino acids that are not 
identical to, or a biologically functional equivalent of, the amino acids of any of these 
sequences. The term "biologically functional equivalent" is well understood in the art 
5 and is further defined in detail herein (e.g., see Illustrative Embodiments). Accordingly, 
sequences that have between about 70% and about 80%, or more preferably between 
about 81% and about 90%, or even more preferably between about 91% and about 99% 
amino acid sequence identity or functional equivalence to the amino acids of SEQ ID 
N0:2, SEQ ID N0:4, SEQ ID N0:6, SEQ ID N0:8, SEQ ID NO:10, SEQ ID N0:12, 

10 SEQ ID NO:59, or SEQ ID N0:61 will be sequences that are "essentially as set forth in 
SEQ ID N0:2, SEQ ID N0:4, SEQ ID N0:6 SEQ ID N0:8, SEQ ID NO: 10, SEQ ID 
NO: 1 2, SEQ ID NO:59, or SEQ ID N0:61 

It will also be understood that amino acid and nucleic acid sequences may include 
additional residues, such as additional N- or C-terminal amino acids or 5' or 3' sequences, 

15 and yet still be essentially as set forth in one of the sequences disclosed herein, so long as 
the sequence meets the criteria set forth above, including the maintenance of biological 
protein activity where protein expression is concerned. The addition of terminal 
sequences particularly applies to nucleic acid sequences that may, for example, include 
various non-coding sequences flanking either of the 5' or 3' portions of the coding region 

20 or may include various internal sequences, /* e., introns, which are known to occur within 
genes. 

The nucleic acid segments of the present invention, regardless of the length of the 
coding sequence itself, may be combined with other DNA sequences, such as promoters, 
polyadenylation signals, additional restriction enzyme sites, multiple cloning sites, other 

25 coding segments, and the like, such that their overall length may vary considerably. It is 
therefore contemplated that a nucleic acid fragment of almost any length may be 
employed, with the total length preferably being limited by the ease of preparation and 
use in the intended recombinant DNA protocol. For example, nucleic acid fragments 
may be prepared that include a short contiguous stretch encoding the peptide sequence 

30 disclosed in SEQ ID NO:2, SEQ ID N0:4, SEQ ID N0:6, SEQ ID N0:8, SEQ ID 
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NO:10, SEQ ID N0:12, SEQ ID NO:59, or SEQ ID N0:61, or that are identical to or 
complementary to DNA sequences which encode the peptide disclosed in SEQ ID N0:2, 
SEQ ID N0:4, SEQ ID N0:6, SEQ ID N0:8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID 
NO:59, or SEQ ID N0:61, and particularly the DNA segments disclosed in SEQ ID 
5 N0:1, SEQ ID N0:3, SEQ ID N0:5, SEQ ID N0:7, SEQ ID N0:9, SEQ ID NO: 1 1, SEQ 
ID NO:58, and SEQ ID NO:60. For example, DNA sequences such as about 14 
nucleotides, and that are up to about 10,000, about 5,000, about 3,000, about 2,000, about 
1,000, about 500, about 200, about 100, about 50, and about 14 base pairs in length 
(including all intermediate lengths) are also contemplated to be useful 

10 It will be readily understood that "intermediate lengths", in these contexts, means 

any length between the quoted ranges, such as 14, 15, 16, 17, 18, 19, 20, etc, \ IX.ll.l'i, 
e/c.;30,31,32, ^/c; 50, 51, 52, 53, e/c; 100, 101, 102, 103, e/c; 150, 151, 152, 153, e/c; 
including all integers through the 200-500; 500-1,000; 1,000-2,000; 2,000-3,000; 3,000- 
5,000; and up to and including sequences of about 10,000 nucleotides and the like. 

1 5 It will also be understood that this invention is not limited to the particular nucleic 

acid sequences which encode peptides of the present invention, or which encode the 
amino acid sequence of SEQ ID N0:2, SEQ ID NO:4, SEQ ID N0:6, SEQ ID N0:8, 
SEQ ID NO:10, SEQ ID NO:12. SEQ ID NO:59, or SEQ ID NO:61, including the DNA 
sequences which are particularly disclosed in SEQ ID N0:1, SEQ ID N0:3, SEQ ID 

20 N0:5, SEQ ID NO:7, SEQ ID N0:9, SEQ ID NO:ll, SEQ ID NO:58, or SEQ ID NO:60. 
Recombinant vectors and isolated DNA segments may therefore variously include the 
peptide-coding regions themselves, coding regions bearing selected alterations or 
modifications in the basic coding region, or they may encode larger polypeptides that 
nevertheless include these peptide -coding regions or may encode biologically functional 

25 equivalent proteins or peptides that have variant amino acids sequences. 

The DNA segments of the present invention encompass biologically-functional, 
equivalent peptides. Such sequences may arise as a consequence of codon redundancy 
and functional equivalency that are known to occur naturally within nucleic acid 
sequences and the proteins thus encoded. Alternatively, functionally-equivalent proteins 

30 or peptides may be created via the application of recombinant DNA technology, in which 
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changes in the protein structure may be engineered, based on considerations of the 
properties of the amino acids being exchanged. Changes designed by man may be 
introduced through the application of site-directed mutagenesis techniques, e.g., to 
introduce improvements to the antigenicity of the protein or to test mutants in order to 
5 examine activity at the molecular level. 

If desired, one may also prepare fusion proteins and peptides, e.g., where the 
peptide-coding regions are aligned within the same expression unit with other proteins or 
peptides having desired functions, such as for purification or immunodetection purposes 
(e.g., proteins that may be purified by affinity chromatography and enzyme label coding 

1 0 regions, respectively). 

Recombinant vectors form further aspects of the present invention. Particularly 
useful vectors are contemplated to be those vectors in which the coding portion of the 
DNA segment, whether encoding a full-length protein or smaller peptide, is positioned 
under the control of a promoter. The promoter may be in the form of the promoter that is 

1 5 naturally associated with a gene encoding peptides of the present invention, as may be 
obtained by isolating the 5' non-coding sequences located upstream of the coding 
segment or exon, for example, using recombinant cloning and/or PCR™ technology, in 
connection with the compositions disclosed herein. 

20 2.5 Recombinant Vectors and Protein Expression 

In other embodiments, it is contemplated that certain advantages will be gained by 
positioning the coding DNA segment under the control of a recombinant, or 
heterologous, promoter. As used herein, a recombinant or heterologous promoter is 
intended to refer to a promoter that is not normally associated with a DNA segment 

25 encoding a crystal protein or peptide in its natural environment. Such promoters may 
include promoters normally associated with other genes, and/or promoters isolated from 
any bacterial, viral, eukaryotic, or plant cell. Naturally, it will be important to employ a 
promoter that effectively directs the expression of the DNA segment in the cell type, 
organism, or even animal, chosen for expression. The use of promoter and cell type 

30 combinations for protein expression is generally known to those of skill in the art of 
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